Proteasome inhibitors in the treatment of B-cell malignancies.
The proteasome, which plays a pivotal role in the control of many cell cycle-regulatory processes, has become the focus of new approaches to the treatment of cancer, including B-cell malignancies, and the first proteasome inhibitor, bortezomib (VELCADE; formerly PS-341), has entered clinical trials. The proteasome controls the stability of numerous proteins that regulate progression through the cell cycle and apoptosis, such as cyclins, cyclin-dependent kinases, tumor suppressors, and the nuclear factor-kB. By altering the stability or activity of these proteins, proteasome inhibitors sensitize malignant cells to apoptosis. Bortezomib is a dipeptidyl boronic acid proteasome inhibitor that effectively and specifically inhibits proteasome activity. In preclinical studies, bortezomib and other proteasome inhibitors have shown activity against a variety of B-cell malignancies, including multiple myeloma, diffuse large B-cell lymphoma, mantle cell lymphoma, and Hodgkin's lymphoma. These agents can induce apoptosis and sensitize tumor cells to radiation or chemotherapy. Based on these findings, phase I clinical trials were conducted with bortezomib in various solid and hematologic malignancies. In these studies, bortezomib was generally well tolerated with manageable toxicities. Phase II trials have been initiated for relapsed and refractory multiple myeloma, refractory chronic lymphocytic leukemia, and non-Hodgkin's lymphoma. Preliminary data from the multiple myeloma phase II study indicate that a significant number of patients responded to therapy or exhibited stable disease and that the drug had manageable toxicities. These findings, along with extensive preclinical data, suggest that bortezomib and other proteasome inhibitors may have far-reaching potential in the treatment of various cancers, including B-cell malignancies.